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Miller, 1901 has been identified as a sep-
arate species from a polytypic group of 40-chromo-










 The authors of the reports [1]
and [2] were the first to make a guess that small white-





Chinese provinces Shandong, Sichuan, Shaanxi, and
Zhejiang were darker and more long-tailed than
those populating Europen and Central and Middle
Asian regions; they were also supposed to belong to




 Later on, the
authors of [3] examined the South China white-








 differed in several craniometric
traits. Sequencing of the mitochondrial cytochrome












group was as high as 13%, which corresponds to
~1.2–1.3 Myr ago [5].
At present, this species is assumed to populate an
area including Southern Primoriye, Korea, eastern and
northeastern China and adjacent islands (Popov, Putya-
tin, Tsushima, Taiwan, Ullyndo, Cheju) [3, 6–8]
(Fig. 1). In China, the area boundaries are assumed to
follow the border of the mixed broad-leaved forest





hydrophilous than the small white-toothed shrew. Sin-








are difficult to diagnose on the basis of morphological
traits. In fact, the diagnostic features used in [3] are





tially smaller). Because of this, the eastern boundary of
the small shrew distribution is not clearly defined, and
the relationships between the areas of the two species
remain still questionable.
In the summer of 2007, during an expedition to




 s. l. on the western mountainside of the





















 E); two individuals were
caught in the middle of the Chikoi River floodplain (the

























In Mongolia (Khingan), the animals were caught at a
distance of 10–30 m from water in the floodplain herb–
grass tall-grass wet meadows alternating with riverbank
willow groves. In Buryatia, white-toothed shrews
were caught in a floodplain apple tree–willow–elm
forest with a heavy shrub layer of bird-cherry tree,
hawthorn, thorny dog-rose, and Siberian dogwood
with a thick herb layer under the vertical rocky east-
ern–southern mountain cropping at a distance of
20 m from water.
To perform genetic typing of the white-toothed





, 1140 bp) was used. The data obtained










moriye (Lazo Reserve) and with GenBank data. Phylo-
genetic analysis used the methods of maximum likeli-
hood (ML), neighbor joining (NJ), and maximum par-






Morphological parameters of the white-toothed
shrew from eastern Mongolia and Buryatia were deter-
mined by measuring the sizes of the body and skull, and
by defining the sex, age, and generative state of the ani-
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ity [3]; however, the values obtained also fell into the
range of those characteristic of the small shrew.




 gene of white-toothed shrews from Khingan,
Buryatia, and Lazo Reserve. These were two out of six
haplotypes of Khingan animals, two out of three haplo-
types of Lazo Reserve ones, and the same haplotype
was characteristic of both Buryatian animals
(EU742583–EU742594).
Both Khingan and Lazo Reserve haplotypes





available at the GenBank and characteristic of Pri-
moriye; Taiwan; islands Putyatin, Popov, and Ullyndo;
and South Korea. The Buryatian haplotype was pecu-
liar. According to the phylogenetic analysis (NJ, ML,
and MP) of all original data (Fig. 2), on the phyloge-
netic tree, both Khingan and Buryatian white-toothed
shrews constituted an individual group that also




 gene has been sequenced in this study) and those
from Taiwan and islands Putyatin, Popov, Ullyndo,




 gene sequences are
























 are distinguishable: (1) the
haplotypes found in Khingan, Southern Primoriye
(Lazo Reserve), Taiwan, and islands Putyatin, Popov,
and Ullyndo; (2) the Buryatian haplotype that differed
from those listed above by eleven substitutions on aver-
age; on the phylogenetic tree, this haplotype formed an
independent sister branch; (3) the haplogroup typical
of islands Tsushima and Cheju (the Korean Strait).
This last group was the most isolated; it differed by
17 or 18 substitutions and was the basic one with
respect to the first two haplogroups. The genetic dis-
 






















































 the catching places of
uncertain species affiliation. Shrew localities from China are taken from [3]; the localities from Korea, Xinjiang, and from
southern Mongolia (Sharga) are taken from [4]; the localities from Buryatia and Far East of Russia are taken from [6] and [8],

























 sequencing has demonstrated that white-
toothed shrews from Khingan and Transbaikalia belong









, as it was previously assumed. In Mongolia and
Buryatia, this species has been found for the first time.
The Buryatian findings extend the area of the Manchu-
rian white-toothed shrew far westwards and suggest
that it is most likely to be adjacent to the area of the
small white-toothed shrew. The Mongolian findings
demonstrate that this species is encountered not only
on the eastern, but also on the western macroslope of
the Great Khingan Range. Our results also suggest
that, in the past, the Manchurian white-toothed
shrew populated a vaster area, probably, because of
the more extended and continuous zone of broad-
leaved forests.
In Pleistocene, the species refugium could be in
the Far East (Korea or Manchuria). The present-
day populations of the Korea Strait islands have
originated from another refugium, which existed
simultaneously with the first one. Some time after-
wards, the white-toothed shrew from the first ref-
ugium spread westwards and soon reached Burya-
tia. Subsequent discontinuity of the area (if it
really exists and Buryatian population is indeed an
isolated one) occurred because of land aridization





 in southern Buryatia is
so unexpected that it gives thought to the status of
small white-toothed shrews from central Mongolia
(Eastern Khangai, the middle reaches of the Orhon
River, and the upper course of the Kerulen River,






















































































































































































































 s. l. group (constructed




). Clade supports in bootstrap analysis (1000 replicas) determined on the












/NJTrN + I + „). Below the branches are
the bootstrap supports in MP analysis.
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age BL TL FL CBL PL SW RW IOL
63/07_3 Khingan, m, 
immature
57 27 10 16.0 7.1 7.5 5.0 3.5
63/07_9 Khingan, m, 
immature
61 28 10 16.7 7.3 7.7 5.3 3.7
63/07_15 Khingan, m, 
mature
60 27 10.5 16.9 7.5 7.8 5.2 3.7
51/07_45 Khingan, f,
mature
60 27 10 16.0 7.2 7.7 5.1 3.6
51/07_46 Khingan, f,
embryo 2 + 3





C. shantungensis (n = 33)
60.9 ± 5.00 38.1 ± 3.73 16.82 ± 0.39 7.48 ± 0.15 7.64 ± 0.27 5.11 ± 0.20 3.86 ± 0.15
51.0–71.0 28–45 16.16–17.52 7.06–7.79 6.98–8.11 4.51–5.42 3.48–4.09
C. suaveolens (=C. gmelini) (n = 14)
59.8 ± 4.37 31.8 ± 3.47 17.77 ± 0.36 8.18 ± 0.18 8.08 ± 0.25 5.51 ± 0.18 4.20 ± 0.13
52.0–68.0 25.0–38.0 17.09–18.29 7.84–8.48 7.40–8.38 5.19–5.81 3.96–4.42
Note: BL, body length; TL, tail length; FL, foot length; CBL, condylobasal skull length; PL, palatine length; SW, skull width; RW, rostrum
width; ITRL, intermediate tooth row length; IOL, interorbital length; ZMMU, Zoological Museum of Moscow University; m, males;
f, females.
